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I. INTRODUCTION
[MEM-(TCNQ)2], where Tsp(0)-18 K. ' The preparation of good samples is very difficult in the case of the TTF-BDT compounds, and for all three compounds experimental difficulties preclude a precise location of Tsp(0) . Hence, at present, the nature of the critical exponents characterizing the novel spin-Peierls transition cannot be determined. However, the global phase diagram is of great interest. The ordering behavior of the SP compounds is the outcome of competition between a spin-phonon interaction (which gives rise to an SP transition) and spin-spin interchain coupling (which would result in regular 3D antiferromagnetic ordering). An applied magnetic field will influence the relative importance of these two competing phase mechanisms, and hence novel field-induced phase transitions are expected.
The majority of extant theoretical approaches qualitatively predict an (II, T) phase diagram as shown in Fig.   1 . ' anomalous structure is observed at about 2.4 K, independent of H. In the case of the low-field data, this anomalous structure does not affect the location of the specific-heat peak, and, hence, we conclude it may safely be ignored for all H. In the data for H &H*, additional anomalous structure becomes evident at about 1.7 K, whose magnitude becomes comparable with the amplitude of the "true" specific-heat anomaly at the highest fields.
In fact, this anomalous structure can also be discerned at the lower field of 2.0 T as a "shoulder" on the highternperature side of the DU specific-heat peak. Both amplitude and location of this anomaly are approximately field independent and, hence, we again conclude this structure is a spurious artifact. Overall, therefore, we conclude that anomalous structure appearing above the "true" specific-heat peak in temperature is most likely of extraneous contributions resulting from experimental procedures and not a property of the spin-Peierls system TTF-BDT(Au). In particular, the fact that this extra structure is field independent implies that it does not result from, say, the effects of short-range order.
In Fig. 4 we show an (H, T) phase diagram obtained on the basis of previous susceptibility and low-field specificheat measurements ' together with the new high-field specific-heat data. ' The DU line and part of the DI line are clearly delineated although a small amount of data scatter, reflecting the difficult experimental situation, is present. Three experimental data points define the IU phase boundary out to H-2H, and are in general agree- (0) ment with previous IU data points obtained from ac susceptibility experiments. The agreement of two different types of experimental measurements indicates to us (a) that previous concerns over the reliability of determining a phase boundary from X"peaks in a situation where X"&Xr appear to be unfounded, and (b) that despite some spurious features apparently resulting from experimental artifacts, the new specific-heat data are reliably displaying an anomaly characterizing a phase transition from a paramagnetic (uniform) phase to a high-field phase (denoted "intermediate" on Fig. 4) of unspecified character.
It should be noted that our confidence in this interpretation of specific-heat and susceptibility data is strongly supported by very recent work consisting of frequencydependent proton and fluorine nuclear magnetic resonance (NMR) experiments on TTF-BDT(Au). ' (Fig. 4), we discuss the expected behavior of X"and XT at constant field as a function of temperature in the vicinity of the IU phase boundary (see Fig. 2, inset) . The ac suscepti- Fig. 4 A case in point is our discussion of the behavior of X"(XT) in the vicinity of the critical field. is obtained. ' Our analysis of the extensive experimental data available not only for TTF-BDT(Au), but also for TTF-BDT(Cu) and MEM-(TCNQ)2, favors the more traditional spin-exciton over the popular soliton excitation picture. Specifically, we have performed three tests to distinguish between these two approaches:
(I) A comparison of theoretical predictions with experimental determinations of the characteristic features of the spin-Peierls (H, T) phase diagram. This would include, e.g. , the location of H, and the Lifshitz point (H", T*).
(2) An examination of the magnetic thermodynamic properties, in particular the specific heat, for anomalies due to soliton states. An appreciation of the spectral excitations in a magnetic field should underlie our discussions of tests 1, 2, and 3. The specific-heat data lay to rest doubts concerning the reliability of X"data in determining the IU boundary.
The reason for doubt is that pronounced relaxation effects in the high-field phase result in striking differences between X"and gd, in this region.
A theoretical explanation for these differences, and particularly the behavior of 7d" is presented in the context of the behavior of an alternating chain as a function of field.
These remarks are fully supported by a mean-field magnetoelastic calculations. 
